destructive lésions of the gastric and intestinal mucosa CRUZ [1969] , but that they may also have internai pathological action.
Moreover, I kept in mind that iron was absorbed principally by the digestive tract, since no évidence of absorption by the gills could be found.
In my previous experiments I obtained in the animais used for the purpose a mixture of external and internai lésions caused by iron. As, at least in most cases, the external lésions predominated over the internai ones and they must have had a more important influence on the « mortis causa ». Now, it iwould be interesting to study, by means of the same techniques, the lésions in the same organs, but caused separately by the internai and by the external action of iron.
This can be done :
-by injection of iron salts into the digestive tract; -by injection of iron salts into the circulatory System; -by putting fishes in "water containing iron salts, at the same time eliminating the possibility of the fishes absorbing iron through the digestive tract.
MACHADO CRUZ
The third method of approach will lead to satisfactory results, only if the iron is not absorbed, in any appréciable quantifies by the gills and by the skin, which I think is the case. At the same time it will be a way to prove or to réfute this hypothesis.
In this paper I propose to approach the problem by means of the first method, i.e. by injection of an iron sait into the digestive tract.
Seven fishes, Carassius auratus L., weighting between 12 and 18 g each, were inoculated in the digestive tract by mouth tubing with a solution of 2 % SO é Fe in distilled fwater, prepared in the moment of inoculation and corresponding to 200 mg of iron by kg wcight of body.
Six other similar fishes were inoculated under the same conditions, but with doses of 150 mg of iron by ikg of weight.
After inoculation each fish was placed and observed in a separate glass aquarium containing 2 litres of water permanently aerated.
When death came, the autopsy was immediately performed and the following organs selected for histological and histochemical examination : the liver, the entire digestive tract, the kidneys, the brain and gills.
Ail the organs, with the exception of the entire digestive tract, were divided in two pièces, one for préservation in 10 % neutral formalin, the other for Bouin fluid préservation.
From each organ paraffin sections were made, ail of them stained with Azan, Weigert-Haematoxylin -Van Gieson, Hotchkiss Mac Manus and Turnbull blue -nuclear red techniques.
Sections in neutral formalin were selected for the Turnbull blue technique, and for the other techniques those preserved in Bouin fluid.
Ail the sections were observed with the usual high microscopical magnification, and the négative ones in Turnbull staining were always observed with an oil immersion as well.
General microscopical examination was made, and particular attention was paid to the points outlined in Table 1 .
In the autopsy no more than gill cianosis, congestion of the branchial vessels, and congestion of the liver and of the digestive tract were found. The Autopsy Findings.
<3) IRON ABSORPTION BY FISHES

4.
Behaviour duruig the Experiments.
The behaviour of the animais used for the experiments was not abso'.utely alike.
Generally speaking, they had a short period of excitation at the beginning, and then a comparatively much longer period in a comalike state, with progressively smaller frequency and amplitude of •opercular movements.
-The Histological Lésions and the Histochemical Findings.
In Table 1 I show, schematically and individually, the histological altérations, the histochemical iron findings, and the survival time observed in the seven more heavily inoculated fishes.
With regard to the survival time, two groups of individuals may be observed : one having, so to speak, an acute iron intoxication, and the other a sub-acute iron intoxication.
In both cases several lésions are similarly to be seen, the only différence being a question of degree. But, in the group with the so called acute iron intoxication, the destructive gill lésions are particularly accentuated, and the présence of Turnbull positive vascular thrombi in the gills and in the liver is particularly clear and fréquent.
Beyond the findings schematically presented in Table 1 , I found iron imprégnation of the gill cartilage, and iron imprégnation of the walls of venous vessels of the intestinal wall and of the liver.
Degeneration of the liver, with lysis of several cells and the breakage of the wall of some vessels, was also observed.
Intracellular iron in the liver and in the kidney tube cells was found in the form of fine granules.
Iron in the brain was not found. Some rare Turnbull positive cells, apparently in the process of élimination, were also observed in the gill epithelium.
In a less accentuated degree and with the exception of iron positive thrombi in the blood vessels of the liver, kidneys and gills, the same types of lésions were observed in the individuals inoculated with 150 mg of iron by kg of weight of body.
The results of the experiments here mentioned seem to me to demonstrate the principal, histologically and histochemically détec table, pathological actions of iron absorbed in large quantities by fhc digestive tract of fishes. As far as I could ascertain in the available literature, iron was thought to have for fishes -exception made for LAROZE [1955] and CRUZ [ 19691 -a harmful external action only.
Thus, there is no bibliography offering the possibility of comparing the expérimental lésions in fishes obtained by me with corresponding results obtained by others.
But it is quite interesting to compare thèse expérimental lésions in fishes with lésions found in children who died of iron poisoning, and those found in mammals experimentally poisoned by iron salts.
When I consider the total amount of disturbances (excepting, obviously, the branchial ones) found by me, and the total amount of disturbances mentioned in the various cases reported in the available bibliography, I assume that ail of them have been found in human beings as well as in mammals used for laboratory experiments.
Some of thèse disturbances appear almost constantly as, for example, the congestion phenomena, the déposition of iron in the liver cells, the tendency to liver necrosis etc. but some others, however, are not so fréquent.
This seems to be the case with regard to iron positive thrombi in blood vessels. In the bibliography to which I had access, thèse disturbances were found only in the venous vessels of the wall of the digestive tract and of the liver, and in two cases only of ironpoisoned children, studied respectively by SMITH, JONES and In particular, iron positive thrombi were not found in the séries of rabbits and dogs used for experiments and studied meticulously and in very interesting détail by REISSMANN and Col. [1955] .
In my own experiments, I could very clearly see thèse thrombi in three cases; and taking into account their frequency in the liver, gills ans kidney glomerules, they seemed to exist in great quantities in the blood-stream.
Moreover, I have found [CRUZ, 1969 | that such thrombi are fairly fréquent in fishes which have lived, for some time, in w T ater containing a large quantity of iron salts.
The thrombic phenomena seem to be much more fréquent in fishes than in mammals. I could make no experiments in this field.
But I believe it is interesting to recall that, after dialysis experiments on the plasma of the animais used for the purpose, REISSMANN and Col.
[1955] concluded that iron was not or only loosely protein
